Résumé. 2014 
High temperature creep through dislocation motion has been extensively studied for non-stoichiometric Nii _x0 [1] . It was concluded that the controlling mechanism was the climb of dislocations which directly depends on the diffusion of the slowest species [2] i.e. oxygen in NiO [1] . This relation between creep and diffusion data is not direct, as it involves complex elementary processes for the climb of dislocations [1] . The usual straightforward creep equations may be too approximate in the case of compounds [2] . On [3] , using procedures described in earlier papers [1, 2] . Parallelepipedic specimens with 5 x 3 x 3 mm dimensions were deformed at temperatures between 1100 °C and 1500 °C in air (0.21 atm) or in flowing argon with an oxygen partial pressure Po2 of 10-5 atm.
Stresses from 6 to 90 MPa were applied in the same direction as during the densification compression. Creep data were analysed using the traditional creep law [2] Values of n between 1 and 2 have been already observed in some ceramic oxides [4] , SiC [5] , Cu20 [3] and also in NiO which has been studied in 3 point bending using low density polycrystals [6] . They are attributed to plastic deformation by pure diffusional creep, diffusion in the bulk or in grain-boundaries controlling the strain-rate; grain-boundary sliding is required to accommodate the deformation [7, 8] . Increase in n occurs when other creep mechanisms become predominant. They involve dislocation multiplication, as well as possibly grain boundary sliding [7] . The role of diffusion can be easily assessed by studying the influence of P 02 on creep rate.
We have measured the Po2 exponents m for various temperature a stresses below 20 MPa in order to characterize the pure diffusional creep regime. The results are shown in figure 4 together with those obtained previously for single crystals [1] . Very close to zero at low T and high Po2, m tends to small negative values at high T and low P 02 ; these behaviours look very similar for single crystal dislocation creep and polycrystal diffusional creep (Fig. 4) . This strongly suggests that the same fundamental process controls the kinetics of creep in both cases, i.e. volume diffusion of oxygen via a vacancy Yo mechanisms; m changing between zero (~ ~ Ni) and -0.17 (V~, V;:u) as explained in the paper on single crystals [1] . This conclusion suggests that diffusion takes place in the volume of the grains (Nabarro creep), not in the boundaries (Coble creep). An additional experimental evidence comes from the determination of the parameter a of equation (1) . A preliminary determination has been made on polycrystals with grain sizes between 6 and 12 J.1m ; a value of a close to 2 was found, corresponding to Nabarro creep [7, 8] . Finally, we have determined the constant B of the Nabarro creep equation (7) : where we take for the volume of NiO, 0 = 1.83 x 10-23 cm3, Do = 50 cm2/S as obtained by C. Dubois [9] and Q = 3.8 eV average value found in these experiments. We have obtained values between 8 and 60, which is a reasonable agreement with theoretical predictions [7, 8] .
We have shown thatbelow 20 MPa, polycrystalline NiO with grain size between 6 and 12 ~m deforms in compression by a pure diffusional creep at temperatures of 1100-1500 ~C ; creep rate is directly related to bulk oxygen self diffusion. More experiments are in progress to study the influence of grain size on a large range of values and to determine accurately activation energies of creep.
